Background: Various anticonvulsant medications have been associated with paradoxical aggravation of epileptic seizures in therapeutic doses and toxic concentrations. Lamotrigine has been reported to exacerbate seizures and myoclonic seizures in generalized epilepsy in a child with localization-related epilepsy.
I T HAS BEEN RECOGNIZED FOR MORE
than 40 years that anticonvulsant medications may paradoxically exacerbate seizure activity. 1 Carbamazepine (including oxcarbamazepine), phenytoin, gabapentin, and tiagabine have been reported to aggravate seizures in idiopathic generalized epilepsies, especially myoclonic jerks and absence seizures. [2] [3] [4] [5] The mechanisms leading to a paradoxical seizure are not fully understood, but they are thought to be due to an inverse pharmacodynamic effect, the development of tolerance or an acute idiosyncratic adverse effect, or poor compliance. 5 Lamotrigine has been associated with exacerbation or de novo myoclonus in idiopathic generalized epilepsies. 6, 7 Although a case report described a paradoxical reaction to lamotrigine therapy in benign focal epilepsy of childhood with centrotemporal spikes, 8 little is known of the association between lamotrigine intoxication and exacerbation of seizure activity in symptomatic localizationrelated epilepsies. We describe a case of lamotrigine intoxication provoking status epilepticus in an adult with symptomatic localization-related epilepsy.
REPORT OF A CASE
A 42-year-old woman, without identifiable epilepsy risk factors, had developed a seizure disorder at the age of 7 years. The seizures consisted of left-sided tonic seizures with a nocturnal preponderance, lasting 5 to 60 seconds. Consciousness was preserved. Seizures were brought under control during adolescence and early adulthood with the administration of carbamazepine therapy. Seizures then returned and gradually became more frequent. They were similar to her previ-ous left-sided tonic seizures, but she also reported tingling in her left leg. The seizures were exacerbated by exercise and during the pregnancy of her first child. The seizures would cluster in periods, with a nocturnal preponderance. Owing to her desire to become pregnant, carbamazepine therapy was discontinued and lamotrigine therapy was initiated. Seizures persisted but at a reduced rate. She was referred to the DartmouthHitchcock Epilepsy Center, Lebanon, New Hampshire. Magnetic resonance imaging of the brain demonstrated a right-sided subcortical mesial frontoparietal hyperintense signal on the fluid-attenuated inversion recovery sequences. The patient had a history of anxiety and depression, but was never severely depressed or suicidal. The patient conceived, but the pregnancy terminated with a spontaneous abortion at 9 weeks' gestation. A week later, she ingested a total of 4.1 g of lamotrigine (41 tablets of 100 mg) in a suicide attempt. Approximately 1 to 2 hours after ingestion, the patient had a series of secondarily generalized tonic-clonic seizures over 3 hours without full recovery of consciousness between seizures. She was brought to the emergency department where seizures were ultimately controlled with benzodiazepines. The patient had significant tongue lacerations as a consequence of the prolonged seizure activity as well as multiple seizurerelated orbital and body hematomas.
After control of convulsive activity, she remained obtunded for approximately 12 hours. The lamotrigine concentration on admission to the emergency department was 47.4 µg/mL. The patient's condition was monitored closely as lamotrigine levels gradually decreased during the course of the following days (lamotrigine levels were 47.4 µg/mL on hospital day 1, 15.8 µg/mL on hospital day 2, 3.2 µg/mL on hospital day 3, and 0.8 µg/mL on hospital day 4). The patient gradually regained consciousness and within 24 hours she was awake and alert. When further evaluated, she was found to be severely ataxic. There was gradual improvement to baseline neurological status over the course of 4 days. After discharge from the hospital, she had persistent and more frequent typical seizures. Lamotrigine therapy was replaced with levetiracetam therapy but the seizures continued nightly. Seizures also occurred more frequently during the day. An extensive presurgical workup included an intracranial electroencephalographic study. Seizure onset was localized to the supplementary motor area on the right side. She underwent resection of the supplementary motor area on the right side. She has remained seizure free during the 12 months following surgery. The results of pathologic studies disclosed cortical dysplasia.
COMMENT
Various anticonvulsant medications have been observed to be paradoxically proconvulsant for epileptic patients whose intake is at toxic levels. The proconvulsant effect of high doses of anticonvulsant medications was previously reported with carbamazepine 3 (including oxcarbamazepine 2 ) and phenytoin. 1, 4 A comprehensive review of the paradoxical aggravation of anticonvulsant medications was previously published by Genton.
5 Aggravation of seizures with a certain medication does not necessitate discontinuation of the medication if it is used cautiously. A temporal relationship between the high levels and the exacerbation of seizures is crucial to identify a potential aggravation by antiepileptic medications. 5 In our patient there was a clear temporal relationship between a lamotrigine overdose and status epilepticus.
Recent articles have demonstrated the proconvulsant effects of lamotrigine therapy, mostly in childhood conditions such as benign focal epilepsy of childhood with centrotemporal spikes, 8 severe myoclonic epilepsy of infancy, 9 Lennox-Gastaut syndrome, 10 and juvenile myoclonic epilepsy. 11 Although described less often in adults, the proconvulsant effects of lamotrigine therapy have been demonstrated in idiopathic generalized epilepsy alone 12 and in idiopathic generalized epilepsy with myoclonic jerks. 6 Moreover, nonconvulsive status epilepticus has been associated in 3 patients with idiopathic generalized epilepsy. 12 To our knowledge, localization-related epilepsy exacerbated by toxic doses of lamotrigine has not been reported previously. Moreover, this is the first report of a case describing lamotrigine provoking status epilepticus in an adult with localization-related epilepsy. The patient, without history of secondarily generalized seizures, developed tonic-clonic status epilepticus with lamotrigine intoxication. Her seizures seemed to exacerbate after the acute intoxication, but no definite relationship between increased seizure frequency and the lamotrigine intoxication can be established, as her antiepileptic medication regimen was changed. The increase in seizure frequency may merely reflect medication changes.
Lamotrigine therapy is efficacious for most seizure types, and it is widely used in the treatment of partial and generalized epilepsies. 13 It is considered a relatively safe medication, with rare central nervous system adverse effects such as anxiety, ataxia, confusion, depression, headache, insomnia, irritability, and concentration problems. The most significant adverse events are skin hypersensitivity reactions, which frequently lead to discontinuation of lamotrigine therapy, due to possible progression to Stevens-Johnson syndrome. 14 Our patient became ataxic and somnolent with lamotrigine intoxication. All of those symptoms completely resolved. No skin eruptions occurred. Other articles have described ataxia and encephalopathy with accidental or suicidal lamotrigine ingestion at toxic concentrations. 15, 16 To our knowledge, no cases of fatal lamotrigine intoxication have been reported although, in a retrospective review of autopsies, death was associated with an intake of lamotrigine. 17 However, those patients may have represented sudden unexplained death in epilepsy. Skin eruptions or Stevens-Johnson syndrome do not seem to be associated with lamotrigine intoxication per se. 15 In summary, the aggravation of seizures with toxic concentrations of lamotrigine can occur not only in myoclonic seizures but also in localizationrelated epilepsy. Lamotrigine seems safe even after ingestion of high or toxic concentrations with reversible ataxia and encephalopathy.
